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INTRODUCTION
Rhinitis is a common condition whose prevalence is increasing in industrialised countries. A close relation between asthma and allergic rhinitis has been reported by several epidemiological and clinical studies. 1, 2 Asthma and rhinitis often coexist, rhinitis usually [ ] preceding the development of asthma, suggesting that it might be a risk factor for asthma. This hypothesis is supported by a recent longitudinal population-based study that showed that allergic rhinitis is associated with increased onset of bronchial hyperresponsiveness, one of the hallmarks of asthma, 3 and that rhinitis, even in the absence of atopy, is a powerful predictor of adult-onset asthma. investigated the frequency of OR associated with OA. 10 15 These clinical studies suggest that the majority of patients diagnosed with [ -] OA also suffer from OR, but most of them are based on a limited number of subjects and on a limited number of aetiologies.
The aim of the present study was to assess the prevalence of rhinitis associated with OA, globally and according to the various causal agents, and to investigate the timing of onset of rhinitis in relation to that of OA, based on data from a French national surveillance programme. industry, and suspected causal agent. It also provided information on methods of diagnosis: positive clinical history of work-related symptoms, spirometry with pharmacological tests, serial peak expiratory flow rates (PEFR), serial measurements of FEV , serial 1 measurements of nonspecific bronchial hyperresponsiveness (NSBHR), specific skin prick tests, specific IgE, specific nasal or bronchial inhalation challenge tests. Two categories were proposed to reporting physicians to characterise OA cases: asthma with latency period and asthma without latency period (RADS). In 2008, the reporting form was modified to include additional questions on the presence of OR and temporal relationships between OA and OR. The reporting form for each case was entered in a computer database. To avoid duplicates, the first three letters of the surname, the first name, and the date of birth were provided.
METHODS

Analysis
The present study included all new reported cases of OA with latency period, in 2008, 2009, and 2010.
Cases of OA presumed to be of allergic origin, for which a causal agent was identified or suspected, were divided into two groups:
cases related to high molecular weight agents (HMW), and cases related to low molecular weight agents (LMW), according to the classification proposed by Malo and Chan Yeung. 19 These two groups were compared according to gender, age, frequency of association [ ] with OR, temporal relationships between OA and OR, and methods of diagnosis, using chi test or Student t test. In order to take gender 2 and age into account, a logistic model comparing isolated OA and OA associated with OR was also constructed. A p value less than 0.05 was considered statistically significant.
Statistical analyses were performed using SAS version 9.1 software (SAS Institute Inc, Cary, NC, USA). The study was approved by the French Commission nationale de l informatique et des libertes (CNIL), personal data protection commission.
'
RESULTS
In 2008 2010, a total of 620 cases of OA were reported, from 24 out the 30 occupational disease consultation centres, including 24 cases of RADS. Among the 596 cases of OA with a latency period, 323 (54.2 ) were observed in females. The mean age of these cases % was 39.8 (11.8) years, similar for men and women.
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Main suspected causal agents are described in Immunological tests were performed more frequently in the HMW group. cleaning products, are the decreased proportion of OA cases attributed to isocyanates and latex, and the increased proportion of OA cases attributed to persulphate salts, which was the major cause of OA in hairdressers.
These results confirm the frequent association of OA with OR, but the frequency of this association was found to differ considerably according to the various causal agents and their molecular weight. Globally, OR was associated with OA in about 6 out of 10 cases, which is lower than the proportion observed by Malo et al. 10 , and Castano et al., 11 The major strength of our study is the large number of cases. Another strength, compared to most other surveillance programmes devoted to OA, is the advice from occupational disease specialists for the diagnosis of each case of OA. However, several limitations need to be discussed. The representativeness of our study sample is questionable due to the lack of precise information on the population from which the patients were derived, and due to the fact that reporting of cases is not compulsory. Nevertheless, there is no reason why this possible recruitment bias might affect the observed frequency of OR associated with OA, globally and according to the molecular weight of causal agents. The question of diagnostic accuracy is also a potential source of error and misclassification. In a very high proportion of cases, the diagnosis of OA was based on pulmonary function tests including pharmacological tests and reporting physicians were asked not to report cases of work-exacerbated asthma. However, diagnostic tools seldom included specific inhalation challenge tests, which are
probably the most reliable test to distinguish OA from work-exacerbated asthma. 25 Consequently, it cannot be excluded that some cases [ ] classified as OA were in fact work-exacerbated asthma. Nevertheless, immunological tests have been shown to be good predictors of the positivity of specific inhalation challenges, 26 and are consequently useful to distinguish OA from work-exacerbated asthma. In our study, [ ] skin prick tests and specific IgE assays were performed and were positive in about two-thirds of cases attributed to HMW agents, which makes the diagnosis of OA highly plausible in the majority of the cases of this group. Globally, the present study confirms a close link between OR and OA for cases related to IgE-mediated sensitisation. Our findings of a frequent association between OA and OR and the fact that symptoms of rhinitis preceded onset of asthma in a large number of cases, support the hypothesis that OR is associated with an increased risk of development of OA, clearly illustrated by a longitudinal study from the Finnish register of occupational diseases concerning 3,667 patients seeking compensation for OR, that showed a relative risk of asthma of 4.8 (95 CI: 4.3 5.4) among subjects with OR, compared to subjects with other occupational diseases. 36
CONCLUSION
In a series of 596 consecutive cases of OA with a latency period, collected through a French surveillance programme involving teaching hospital occupational disease centres, we observed an association between OA and OR in more than one half of cases of OA, and the prevalence of rhinitis symptoms was higher for HMW agents than for LMW agents. Symptoms of OR were also more often reported to precede OA in the case of HMW agents, compared to LMW agents. These results justify screening for rhinitis symptoms in subjects at high risk of OA, especially in those exposed to HMW agents, in order to prevent the subsequent development of OA. 37
[ ]
What this paper adds
Whereas accumulating evidence indicates close associations between rhinitis and asthma, little is known about the relationships between occupational rhinitis (OR) and occupational asthma (OA).
In a large series of occupational asthma (n 596), we observed that OA and OR coexist significantly more frequently when HMW = agents are involved.
Rhinitis symptoms occurred before asthma symptoms significantly more frequently for HMW agents than for LMW agents, suggesting different pathophysiological mechanisms. 
